[EXPERIMENTAL RESEARCH OF DIFFERENTIATION OF HUMAN AMNIOTIC MESENCHYMAL STEM CELLS INTO LIGAMENT CELLS IN VITRO].
To discuss whether human amniotic mesenchymal stem cells (hAMSCs) possesses the characteristic of mesenchymal stem cells, and could differentiate into ligament cells in vitro after induction. The hAMSCs were separated through enzyme digestion, and the phenotypic characteristics of hAMSCs were tested through flow cytometry. The cells at passage 3 were cultured with L-DMEM/F12 medium containing transforming growth factor beta1 (TGF-beta1) + basic fibroblast growth factor (bFGF) (group A), containing hyaluronic acid (HA) (group B), containing TGF-beta1+bFGF+HA (group C), and simple L-DMEM/F12 medium (group D) as control group. The morphology changes of cells in each group were observed by inverted phase contrast microscope at 21 days after induction; the cellular activities and proliferation were examined by sulforhodamine (SRB) colorimetric method; and specific mRNA and protein expressions of ligament including collagen type I, collagen type III, and tenascin C (TNC) were measured by real-time fluorescence quantitative PCR and immunohistochemical staining. The flow cytometry result indicated that hAMSCs expressed mesenchymal stem cell phenotype. After 21 days of induction, the cells in groups A, B, and C grew like spindle-shaped fibroblasts under inverted phase contrast microscope, and cells showed single shape, obvious directivity, and compact arrangement in group C. The SRB result indicated that the cells in each group reached the peak of growth curve at 6 days; the cellular activities of groups A, B, and C were significantly higher than that of group D at 6 days after induction. Also, the immunohistochemical staining results showed that no expressions of TNC were detected in 4 groups at 7 days; expressions of collagen type I in groups A, B, and C were significantly higher than that in group D at 7, 14, and 21 days (P<0.001); the expressions of collagen type III in groups A, B, and C were significantly higher than that in group D at 14 and 21 days (P<0.001). There was an increasing tendency with time in collagen type I of group B, in collagen type III and TNC of groups A and C, showing significant difference among different time points (P<0.001). The real-time fluorescence quantitative PCR results revealed that the mRNA expressions of collagen type I and TNC in group C were significantly higher than those in groups A and B (P<0.05), and the mRNA expression of collagen type III in group B were significantly higher than that in groups A and C at 21 days (P<0.05). The mRNA expressions of collagen type I and TNC in groups A and C and mRNA expression of collagen type III in group C had an increasing tendency with time, showing significant difference among different time points (P<0.001). The hAMSCs possesses the characteristics of mesenchymal stem cells and excellent proliferation capacity. After in vitro induction, the expressions of ligament specific genes can be up-regulated and the synthesis of ligament specific proteins can be also strengthened. As a result, it can be used as one of ligament tissue engineering seed cell sources.